Nanowires growth scheme
The growth of nanowires from different materials is carried out in a three-zone horizontaltube furnace. The relevant precursor is held in the first heating zone of the furnace, while the patterned silicon sample is placed downstream in the second heating zone and held at the appropriate temperature. Pressure, gas content and flow, as well as temperatures are chosen according to the growth conditions formerly found for each material on sapphire. [1] [2] [3] [4] [5] After the growth period, the furnace is moved away so the sample can rapidly cool down to room temperature. 
Fabrication of trenches by Nanoimprint lithography (NIL) followed by wet-etch
The following scheme describes the fabrication of smooth isotropic trenches by NIL followed by wet etch of the SiO2 layer. 
Catalyst dewetting and growth of nanowires
Microscale islands of metallic catalyst are patterned perpendicular to the lithographic guides by a standard photolithography process, followed by electron-beam evaporation of a thin film (nominal thickness 0.5 nm) of the catalyst metal. After heating the sample at 550 o C, the metallic film breaks into nanodroplets in a dewetting process. These droplets are used as the catalyst in the VLS mechanism. As can be seen in figure S7 , the density of metallic droplets is quite high, comparable to the density of lithographic guides. However, the yield of GaN nanowires is lower. From this observation we conclude that the yield of nanowires growth is limited by the synthesis conditions and not by the catalyst density. Cathodoluminescence of sine wave-shaped ZnSe nanowire CL spectrum reveals that in addition to the NBE peak of ZnSe, defect emission exists at wavelengths larger than 480 nm. This typical spectrum shape is observed throughout the entire structure of sine wave-shaped ZnSe nanowire, with no correlation with the periodic structure. The observation of defect emission is in agreement with the large extent of VS growth clearly seen in SEM imaging.
Figure S10: CL spectrum of sine wave-shaped ZnSe nanowire. Defect emission is observed at 486 nm, in addition to the NBE peak at 463 nm.
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Photoluminescence of sine wave-shaped GaN nanowire
Full spectrum of a sine wave-shaped GaN nanowire. No significant yellow luminescence, which is correlated with defects in GaN, is observed either in straight or in curved regions.
This can be best seen in the intensity map at the range of 500-650nm (S11c). 
